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Scientific Progress

Through extensive mathematical analysis, the project has successfully shown the feasibility of constructing computationally
efficient shape-preserving L1 approximating splines using the concept of locally computed coefficients. The properties,
performance and other key findings have been documented in Pub. 2 and Pub 5. The work has been implemented and tested
for modeling irregular, multiscale 3D point clouds for reconstruction and texturing of urban terrain and of irregular geometrical
objects. A good comparison with the popular RANSAC-based planar segmentation procedure for urban terrain data with many
outliers has been reported in Pub 3.

The research results have opened a door for exploring new approaches to identifying multiple major components embedded in
irregular multiscale data clouds. The basic models of constructing ?1-based multi-component detection technology have been
proposed in Pub 4 and Pub 6. Unlike the commonly used “principal component analysis,” the new technology has the capability
of detecting non-orthogonal major components with heavy-tailed distributions.

This project has also led to the study of the fundamentals of shape-preservation capability of spline functions. An analytical
measure of shape-preservation has been proposed in Pub 8 for the first time. Additional research works on exploring the new
frontiers for adopting “sub-1 Lp and Ip splines” (i.e., 0 < p < 1) have been reported in Pub 1 and Pub 7.

Technology Transfer



STAFF RESEARCH PROPOSAL
L1 APPROXIMATING SPLINES WITH LOCALLY COMPUTED COEFFICIENTS

Project Objective:

The objective of the proposed research is to shift from the global structure previously used for
L1 approximating splines to the local structure that has been so successful for L1 interpolating
splines. Larger effects of this univariate research include: 1) It will lead to computationally
cheap, shape-preserving nonparametric and parametric bi- and multivariate L1 spline fits for
modeling irregular, multiscale 3D point clouds for reconstruction and texturing of urban terrain
and of irregular geometrical objects. 2) It may lead to a new class of bi-level optimization
algorithms.

Research Achievements:

Through extensive mathematical analysis, the project has successfully shown the feasibility of
constructing computationally efficient shape-preserving L1 approximating splines using the
concept of locally computed coefficients. The properties, performance and other key findings
have been documented in Pub. 2 and Pub 5. The work has been implemented and tested for
modeling irregular, multiscale 3D point clouds for reconstruction and texturing of urban terrain
and of irregular geometrical objects. A good comparison with the popular RANSAC-based planar
segmentation procedure for urban terrain data with many outliers has been reported in Pub 3.

The research results have opened a door for exploring new approaches to identifying multiple
major components embedded in irregular multiscale data clouds. The basic models of
constructing €1-based multi-component detection technology have been proposed in Pub 4
and Pub 6. Unlike the commonly used “principal component analysis,” the new technology has
the capability of detecting non-orthogonal major components with heavy-tailed distributions.

This project has also led to the study of the fundamentals of shape-preservation capability of
spline functions. An analytical measure of shape-preservation has been proposed in Pub 8 for
the first time. Additional research works on exploring the new frontiers for adopting “sub-1 Lp
and Ip splines” (i.e., 0 < p < 1) have been reported in Pub 1 and Pub 7.
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